Background: Early intervention can help to reduce the burden of disability in the older population, but many do not access preventive care. There is uncertainty over what factors influence case finding in older patients in general practice. Aim: To explore factors associated with case finding for hypertension, hyperlipidaemia and diabetes mellitus in older patients. Method: Two thousand four hundred and ninetyone patients aged 65 years and above were recruited from three large practices in suburban London before the introduction of the Quality and Outcomes Framework (QOF) completed a questionnaire on health, functional status, health behaviours and preventive care. Findings: Those not reporting heart disease, diabetes or hypertension were included in a secondary data analysis to explore factors influencing uptake of preventive care measures. Approximately one-third denied having had a blood pressure check in the previous year. They were more likely to have had little contact with doctors and to have an unhealthy lifestyle (smoking and a high-fat diet). One-third reported a cholesterol test in the previous five years. Cholesterol measurement was reported more often by men and those with a high body mass index. Those with unhealthy lifestyles (smoking and high-fat diet), those who had only received the state pension and those who limited their activities because of a fear of falling were less likely to report cholesterol measurement. About 10% reported a fasting blood glucose measurement and were more likely to consult more often and have more medications, but they were less likely to have a high-fat diet. Preventive care uptake was associated with frequent contacts with doctors, but overall the uptake of preventive care was low. Older people with healthier lifestyles were more likely to have primary preventative care interventions. These findings provide a baseline against which the effect of the QOF on the care of older people can be measured in future studies.
Introduction
Older people are a high-risk group for functional disability, depression, social isolation and medical illness, but they can benefit from good preventive primary care, with improved quality of life and potential reductions in hospital admissions. The evidence base for case finding and early intervention in primary care for hypertension, heart disease and diabetes has been robust for a decade or more (Iliffe et al., 2005a) and expectations of primary care based on this evidence are part of the National Service Frameworks for England and National Institute for Health and Clinical Excellence (NICE) guidelines. General practice is organised around case finding and risk factor assessment, but there appear to be variations in systematic preventive care.
There have been no previous studies in the United Kingdom into reasons for poor uptake of preventive care in the older population in Britain. However, studies from the United States can give hints about patient characteristics that promote or impede uptake of preventive care. For example, a study of a community-dwelling population aged 65 years and above examined preventive services in older people (German et al., 1995) , and found that for men, being married and having a single-handed practitioner were positively associated with uptake of preventive care services. For women, having a confidant, a high school education and a female practitioner were associated with greater uptake of preventive care. Those using preventive care had a significantly lower death rate than those who did not: 8.3% versus 11.1%. In this study, those with very low and very high scores on a quality of life scale were significantly less likely to take up preventive care services, suggesting that the very ill and the very well did not see the benefit of doing so.
Another North American study showed that health-related functional limitations were associated with fewer attempts to change behaviour and less preventive care use (Green et al., 2003) . Minority group membership and receipt of supplementary security income benefit were negatively associated with uptake of preventive services. Falls in the prior year, more use of prescription medications and receipt of psychiatric treatment were positively associated with use of preventive care, suggesting that regular contact with health providers leads to more opportunities for preventive medicine, at least in the US context.
The older populations of North America may think and act differently about their health than their peers in the United Kingdom, and we cannot extrapolate findings from the United States to the United Kingdom. This study explores the factors associated with older people's receipt of three case finding activities -blood pressure (BP), cholesterol and fasting blood glucose measurements -using data collected using a health risk appraisal questionnaire completed by older patients registered with four general practices in London in 2001.
These three activities were chosen because of the strength of the evidence base for case finding, and their incorporation in routine clinical practice. Absolute benefit from treatment of diastolic hypertension and isolated systolic hypertension is greater in older people than younger age groups, particularly with respect to cardiovascular complications (including heart failure) and vascular dementia (Veld et al., 2001) . Antihypertensive treatment is beneficial until at least 80 years of age, and regular screening of BP should continue until this age. As a rule of thumb, a minimum annual check is appropriate for older individuals with no history of hypertension (British Hypertension Society, 1999) . All older adults should have their total cholesterol levels tested every five years (SIGN, 1999) . The estimated prevalence of unrecognised diabetes in older people (5%) and the frequently asymptomatic or non-specific clinical presentation in this population provide the basis for guidelines recommending screening every three years (Meltzer et al., 1998) . The European Guidelines on diabetes in older people recommends that for those with risk factors, screening should be twoyearly for those aged 65-74 years, and annually for those aged 75 years and above.
This paper explores associations between the demographic and lifestyle characteristics of older people and their uptake of three preventive care activities, using baseline data from a randomised controlled trial of health promotion in people aged 65 years and above, recruited through general practice before the introduction of the Quality and Outcomes Framework (QOF) in the United Kingdom. This reimbursement framework was introduced in the United Kingdom in 2004 and is a voluntary incentive scheme for general practitioners' (GP) practices, containing indicators against which practices score points according to achievement. NICE is involved in developing the clinical and health improvement indicators in the QOF, which include domains such as coronary heart disease and hypertension.
Methods
Three large group practices in suburban London were recruited to participate in a multi-centre, multinational randomised controlled trial investigating the effect of the health risk appraisal for older persons (HRA-O) on health behaviours and status (Stuck et al., 2002) . Practices were purposively selected for their interest in primary care for older people, location in London (suburban) and routine use of electronic medical recording systems in clinical encounters. Local research ethics committee approval was obtained from the Brent Medical Ethics Committee and King's College Hospital Research Ethics Committee. A full account of the methodology of the study is available elsewhere (Stuck et al., 2007) , including the recruitment of practices and patients, training of GPs in health promotion with older people, use of reminders and the evidence justifying the preventive care recommendations given. For more information on the HRA-O study and papers derived from it on the topics of social isolation, living alone, the experience of pain and predicting disablement, go to http://www.ucl.ac.uk/pcph/dev/ research-groups-themes/age-stud-pub/previousresearch/#6.
To identify eligible patients aged 65 years and above, practice lists were cleaned by GPs. Eligibility criteria were: those living at home, without (a) evidence of need for human assistance in basic activities of daily living; (b) high dependency due to major physical or psychiatric illness, or cognitive impairment; or (c) a terminal illness. Patients also had to have a sufficient level of English to complete the questionnaires. This patient population was further evaluated using the Probability of Recurrent Admissions (Pra) questionnaire (Pacala et al., 1993) and asked to complete a consent form, by post. The Pra measures the risk of hospital admission and stratifies the population by level of risk for future in-patient care, and was used in the main study as the basis for risk-stratified outcome analyses.
Eligible and consenting patients were posted the HRA-O questionnaire. The HRA-O is a multidimensional self-completion questionnaire that collects information on health, functional status, health behaviours, preventive care and psychosocial factors in older people (see Table 2 ). The development of the HRA-O questionnaire, the derivation of the instruments used in it, the exact definitions of categories (eg, 'low physical activity') and the feasibility of its use in British primary care have been reported elsewhere (Iliffe et al., 2005b) .
To reduce the amount of missing information on self-reported preventative care uptake, participating general practices were asked to review patient medical records for information on preventative care use (vaccination coverage, blood glucose and cholesterol measurement, colon cancer screening) for those patients who had returned the one-year follow-up questionnaire but had incomplete information on some items of preventative care. In total, 97 patient records were reviewed and data from them added to the study database.
Three preventive care activities were selected for study: BP within the past year, cholesterol measurement within the past five years and fasting blood glucose measurement within the past three years. A subset of the study population was created by excluding all those who reported established diagnoses of hypertension, hyperlipidaemia, heart disease (of any kind) or diabetes mellitus so that measurements that were part of a risk factor or disease monitoring process could be distinguished from case finding activity. This subset was used to estimate the extent of case finding, and the factors associated with case finding for hypertension, hyperlipidaemia and diabetes.
Data analysis
Data from all the questionnaires were entered on a database designed for the study, with double data entry for purposes of quality control, and analysed in a two-stage process using SPSS 12 for Windows. In the first stage of the analysis, x 2 tests were used to explore the associations between BP measurement in the past year, cholesterol measurement in the past five years and fasting blood glucose measurement in the past three years with: female gender, increasing age, low educational level, low income, current tobacco use, low physical activity (according to the PASE (physical activity scale for the elderly) score (Washburn et al., 1993) ), hazardous alcohol use, social isolation (measured with the Lubben social network scale (Lubben, 1998; Lubben and Gironda, 2000) , living alone, limitation of activities due to a fear of falling, assistance with more than one IADL (Instrumental Activities of Daily Living), high-fat intake, low fibre/fruit consumption, memory impairment, multiple falls, low mental mood score, body mass index (BMI) , 20 and BMI . 27 kg/m 2 , receipt of four or more repeat medicines and frequent contact with doctors (defined as six or more visits per year).
In the second stage of the analysis, the variables with a significant association with preventive care were entered in a single step into the binary logistic regression model for each preventive care activity.
Results
Of the 3139 people aged 65 years and above who returned the questionnaires, 44.5% were male (n 5 1398), 56.9% were below 75 years (n 5 1787), 34.5% (n 5 907) received the state pension only and 63.1% of the 2636 who answered questions on education had had a basic (up to secondary school level) education only (n 5 1663). Six hundred and forty-eight did not answer the questions on preventive care uptake, giving a study population of 2491. A subset of this population, after exclusion of all those with hypertension, hyperlipidaemia, any form of heart disease or diabetes mellitus, consisted of 950 older people who did not have risk factors for vascular disease.
The proportions of respondents reporting uptake of different preventive care activities in the whole sample, and in the subset not being monitored for established biochemical or physiological risk factors or diseases, are shown in Table 1 . Table 2 summarises the associations between uptake of preventive care and characteristics of the subset of older people without established biochemical or physiological risk factors or diseases. As multiple comparisons were made, a probability level of less than 0.01 was taken as significant; these associations are shown in bold.
First stage analysis
Respondents were significantly more likely to report a BP measurement in the last year if they were taking four or more medicines, or had frequent contact with doctors. They were significantly less likely to report BP measurement if they were current tobacco users or had reduced their activity levels recently.
Cholesterol checks within the previous five years were reported significantly more often by those below 75 years, and by those who had frequent contact with doctors. Cholesterol measurement was reported significantly less often by women, those receiving only the state pension, those with a high-fat diet, those describing limitations in activity because of a fear of falling, those at risk of social isolation and those needing assistance with one or more IADLs.
Fasting blood glucose measurements were reported significantly more often by those who had frequent contact with doctors, and significantly less often by women and those with low fruit or fibre content in their diet.
Second stage analysis
Multivariate analysis of factors significantly associated with uptake of each preventive care activity showed different relationships between preventive care uptake (or not) and other aspects of health or lifestyle. Table 3 shows the significant associations (taking 95% CI above or below 1 as significant) with each case finding activity. Preventive care for older people before QOF 25 
Discussion
Summary of main findings BP measurement is a routine activity in general practice, but almost 60% of the whole study population and approximately one-third of older people without a diagnosis of hypertension, heart disease or diabetes reported that they had not had a BP check in the previous year. Little is known about factors associated with BP monitoring for primary prevention in healthy older people. In this population, those reporting no BP check were more likely to have had no or little contact with doctors, and to have an unhealthy lifestyle, in terms of tobacco use and a high-fat diet.
One-third of the subgroup without relevant diagnoses reported having their cholesterol tested in the previous five years. Cholesterol measurement was reported more often by men and those with a high BMI. Older people with an unhealthy lifestyle (in terms of smoking and having a highfat diet) were less likely to report a cholesterol measurement, as were those who had curtailed their activities because of a fear of falling.
About 10% of the subgroup without relevant diagnoses reported having had a fasting blood glucose measurement in the previous three years. This test was reported significantly more often by those who had had two or more consultations with doctors, and by those receiving four or more repeat medications. The test was reported less often by those describing a high-fat diet.
Among those with frequent visits to their doctor, uptake was significantly higher as compared to those with less frequent visits. Those with a low number of doctor visits were at a high risk for not having the recommended preventive care. However, even among those with a higher number of doctor visits, there was still a considerable proportion of persons not having had the recommended preventive care.
Limitations of the study
Owing to the cross-sectional nature of the data, it is not possible to determine causality in the relationships between preventive care uptake and other characteristics of older people. There are also a number of methodological limitations, which should be taken into account when interpreting the results of this study. The sample was drawn from three general practices in suburban London and, subject to eligibility criteria and disability screening, implemented for recruitment into a trial of health promotion, which may limit the generalisability of the results. The use of preventive care in this sample Preventive care for older people before QOF 27 may be different from that in the general population of older primary care patients, partly because we deliberately excluded disabled older people and partly because the participants were a self-selecting subgroup who returned lengthy questionnaires. We may be underestimating the extent of case finding because an individual found to have, for example, raised BP in the year before the study could have acquired the diagnosis of hypertension through case finding, but have been excluded from our analysis. The one-year follow-up study which was used to provide supplemental data did not include complete information as some patients did not answer certain questions that had not been used in the second study, and again, questions that were asked in the one-year follow-up study were not all used in the initial questionnaire. Finally, the self-report of diagnoses and of preventive care uptake may be inaccurate.
Comparison with existing literature
The benefits of treating older people with hypertension are greater than in younger age groups, in terms of cardiovascular outcomes like heart failure and vascular dementia (British Hypertension Society, 1999) . Antihypertensive treatment is beneficial at least until the age of 80 years, and regular screening of BP is recommended until this age. The current guidelines have recommended that once the treatment is started, it should be continued after the age of 80 years. The GPs of the respondents in this study were checking BPs in older patients, at all ages, but a subgroup with lifestyle risk factors for heart disease appears to have been missed.
At the time of this study, it was recommended that all older adults should have their total cholesterol levels tested every five years, in combination with an assessment for other cardiovascular risk factors (SIGN, 1999) . In this sample, cholesterol testing was associated with some risk factors for heart disease, but not others. The lower likelihood of reporting a cholesterol test in the older age group is consistent with the lack of evidence of effectiveness of lipid-lowering therapies for individuals aged 75 years and above, and the gender difference reflects the different prevalence of heart disease in men and women (McKnight and Powell, 2006) .
Consensus guidelines recommend screening older people for diabetes every three years (Clinical practice guidelines for the management of diabetes in Canada, 1998) because of the relatively high prevalence of unrecognised diabetes, and its non-specific clinical presentation. Diabetes is more prevalent in men than women at all ages over 65 years (Personal communication, 2009 ), making the sex difference in testing congruent with the epidemiology of the disease if not with clinical guidelines. The independent association between polypharmacy and increased uptake of diabetes screening suggests that contact between older people and practitioners for medication monitoring increases the likelihood of preventive care being offered and given.
The independent association between increased uptake of preventive activities and frequent doctor visits implies that opportunist case finding is occurring. Those with risk factors for illness and disability like smoking, low levels of physical activity and high-fat or low-fibre intake were less likely to report having cholesterol and blood sugar measurements, suggesting that this subgroup with unhealthy lifestyles may not be offered or avoid preventive care. High fat consumption is the only variable negatively associated with all three preventive care activities, and may be a marker for higher health risks.
Conclusions
This study was conducted before the introduction of the QOF, and showed that overall the uptake of preventive care was low. Case finding did not appear to target those most at risk, as a subgroup of older people with less healthy lifestyles (smoking and high-fat diet) were less likely to take up cholesterol tests and diabetes screening. High-risk groups such as those with a poor lifestyle and those who did not see their doctor frequently may need to be targeted to improve their access to preventive care. These findings provide a baseline against which the effect of the QOF on the care of older people can be measured in future studies. 
